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SV callers evaluation

1. Select reference genome

Call SVs from sequencing data

Select “ground truth” (curated or created)
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Compare calls

a. breakpoint-based + (optional) sequence realignment

b. sequence-based (uncommon)
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Inconsistent benchmarking across studies » contradictory findings

(our results reveal expected but overlooked pitfalls in current evaluation practices)




Assembly-based callers
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Leading methods yielded different callsets, even when applied to the same assembly




Read-based callers
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Performance depends on ground truth, reference, and benchmark parameters, even when applied to same sample



Poster

User-defined choices cause overlooked divergence.
Divergence is more evident in complex genomic regions.
Results are not readily transferable across ground truths.
Evaluation against a single ground truth is insufficient.

No caller was best in every tested scenario.
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Motivation

Strucrmal varinnts (V) are medimn- and Lge-scale genomie altorarions that shape phe-
wolypic diversity nnd disease risk. Numerows methods hise bevas proposesd for the discovery
of SV, but their benehmarking has boen inconsistent acros studics, often rosulting in cor

trndictory findings. Primary sourees of conflicting resuls i in the inconsistent. selection
of reference genoue version aucl gronul frnils, e, callets cuted by cousortia sud wl
lioe callsers eveated from high-quality asseublics. Best practices and optimal evaluation
strategios remain undofined and benchmarking results often vary. leaving the current per-
+ to interpred. More importantly, this his crented

formanes sssessment Tandscape 7]
asmbigusty about e true capabilitics of leading metords 1o eenrately deteet SV, with
far-seaching implications for routine ponome analysis

SV calling from high-quality de novo assemblics
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(i) Leading; methodds produced different callsets, even when applied 1o the same asembly
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(i) Similarity deereases a3 the completencss of the reference geneme incteases,
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(i) Diferiug computational steategies applied 1 addres e biological complesity of
certaiu genowde loci ave oue of the primary sources of these diserepancies:

« alignment choices

o signal clusluring (within and across haplotypes)

SV call

1g from PacBio HiFi reads

G002 (360, HPRC). NAIZSTS (1005 Piainam Pofigree) - Seqect
(1) When evaluated against assembly-hased callscts, Fl-scoros and rankings of callors vawy
depending on the cholce of gromnd trurh, reference senomo. and henchmark paramrers.
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(i) Sinibar results can e observed when considering curated SV callsets. Remarkably,
the inchision of mare (challnging) SV locared in complex zenomic regions substantialy
fforta SV callers performimnces
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Discussion

* Common user-dofined choices causn overloked and unexpected divernence in
performarnce evalitions

« Porformance results are nor reaily transferable between ground truths without earcful
consideration of their subtle differences.

All long-read 8V calless struggle more in complex genormic tegions. Both calling and.

benchmarking are more challenging,(due ta inconsistent SV representation)

o Althonghs some callers perfortn well neross our beuchnsasles, 1o ol was best in cvory
tested sconario

o Due 1o the complesity of SV comparison, evaliuating methods ngniust w single “ground
truth” is insuficient
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